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CLAIMS 



[Claim(s)3 

[Claim 1] The objective lens which condenses coherent light on an information record medium at least. The object lens 
holder holding this objective lens, and the focal coil which wound or fixed on the side face of this object lens holder. The 
moving part which consists of a tracking coil, and the magnetic circuit which consists of a magnet and a U character mold 
yoke on both sides of said focal coil and said tracking coil, An end is fixed by the side face of said object lens holder on both 
sides of said focal coil. Fix the other end to a supporting-material fixed part, consist of two or more supporting material 
which makes said moving part movable in a focus and the direction of tracking, and the vertical direction mounting core of 
said tracking coil by carrying out abbreviation coincidence with said center of gravity While making a tracking actuation core 
agree with the center of gravity of said moving part in a different location from the winding core of said focal coil The 
objective lens driving gear which the spring constants of the upside supporting material near said objective lens and bottom 
supporting material differ among said supporting material, and is characterized by a product with the vertical direction 
distance from the spring constant and said center of gravity of supporting material of these upper and lower sides to the 
attaching position of an up-and-down supporting material being equal. 

[Claim 2] The objective lens driving gear according to claim 1 which adjusted the spring constant by changing the effective 
length of upside supporting material and bottom supporting material among two or more supporting material. 
[Claim 3] The objective lens driving gear according to claim 1 which adjusted the spring constant by changing the diameter of 
the upside supporting material which constitutes two or more supporting material from a wire rod which has spring nature, 
and consists of this wire rod, and bottom supporting material. 

[Claim 4] The objective lens driving gear according to claim 1 which constituted two or more supporting material from a plate 

which has spring nature, adjusted the thickness and width of face of upside supporting material and bottom supporting 
material which consist of this plate, and adjusted the spring constant. 

[Claim 5] The objective lens driving gear according to claim 1 which adjusted the spring constant by changing the 
'construction material of upside supporting material and bottom supporting material among two or more supporting material. 
[Claim 6] The objective lens driving gear according to claim 1 which made unique the color of upside supporting material and 
bottom supporting material among two or more supporting material. 
-[Claim 7] The objective lens driving gear according to claim 1 which made unique the color of the upside supporting material 
with which spring constants differ, and bottom supporting material by electrolytic plating. 

[Claim 8] The objective lens driving gear according to claim 1 which made unique the color of the upside supporting material 
with which spring constants differ, and bottom supporting material by vacuum evaporationo plating. 
[Claim 9] The objective lens which condenses coherent light on an information record medium at least. The object lens 
holder holding this objective lens, and the driving means which drives this object lens holder in a focus and the direction of 
tracking, An end is fixed by the side face of said object lens holder, and the other end is fixed to a supporting-material fixed 
part. The objective lens driving gear according to claim 1 which it consists of two or more supporting material which makes 
said object lens holder movable in a focus and the direction of tracking, and the die length of upside supporting material and 
bottom supporting material differs beforehand among said supporting material, and cuts the garbage of said different 
******** after an assembly. 

[Claim 10] The tracking coil which wound or fixed the focal coil on the side face of an object lens holder at least, and the 
winding core of this focal coil, or a fixing core and the attachment core of the vertical direction were made in agreement, and 
fixed. While agreeing the center of gravity and tracking actuation core of moving part which adjust the magnetic vertical 
direction attaching position among the magnetic circuits which consist of a magnet and a U character mold yoke on both 
sides of these coils, and are different from the winding core of said focal coil An end is fixed by the side face of said object 
lens holder on both sides of said focal coil. Fix the other end to a supporting-material fixed part, and the spring constants of 
the upside supporting material near said objective lens and bottom supporting material differ among two or more supporting 
material which makes said moving part movable in a focus and the direction of tracking. And the objective lens driving gear 
with which a product with the vertical direction distance from the spring constant and said center of gravity of supporting 
material of these upper and lower sides to the attaching position of an up-and-down supporting material is characterized by 
the equal thing. 

[Claim 11] The objective lens driving gear according to claim 10 characterized by providing two or more flat tracking coils on 
the side face of an object lens holder at least, providing the magnetic circuit which consists of a magnet and a U character 
mold yoke on both sides of this flat tracking coil, and the amount of [ of the upper and lower sides of said flat tracking coil ] 
horizontal level being outside the effective field field of this magnetic circuit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the objective lens driving gear of an optical pickup used for an optical disk 
regenerative apparatus or optical disk record regenerative apparatus, such as CD (compact disc) player and LD (laser disc) 
player. 
[0002] 

[Description of the Prior Art] while the objective lens driving gear in an optical disk unit condenses on a disk the laser beam 
emitted from optical system to about 1 micrometer with an objective lens — the optical spot — the face deflection and 
eccentricity of an optical disk — receiving — electromagnetism — the variation rate of the objective lens is delicately 
carried out by actuation, the focal location and truck location of a light beam are adjusted, and record playback of the 
information pit is carried out on the optical disk. 

[0003] An objective lens driving gear holds an objective lens, and is supporting the object lens holder which equipped the 
perimeter with the focal coil and the tracking coil at the fixed base with the four straight-lines-like spring. The magnetic 
circuit which consists of a magnet and an opposite yoke is being fixed to this fixed base so that a focal coil and a tracking 
coil may be inserted. And by passing a current in a focal coil and a tracking coil, electromagnetic force occurs between 
magnetic circuits and it can drive now to biaxial [ of a focus and tracking ]. 

[0004] As mentioned above, in the objective lens driving gear with which exact biaxial actuation is demanded, it is necessary 
to prevent unnecessary torsion resonance of rolling of an objective lens etc. Counter balance weight was added to a part for 
the lower part holding an objective lens of an object lens holder, and torsion resonance was prevented by adjusting the 
center-of-gravity location of an object lens holder so that the former, for example, JP.58-182140,A. might see. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional configuration, since counter 
balance weight was added to the object lens holder, it had the trouble that thin-shape-izing of an object lens holder was 
difficult, and the weight of an object lens holder increased, and the power consumption of an objective lens driving gear 
increased. 

[0006] This invention solves the above-mentioned conventional technical problem, and it aims at offering a thin shape and 

the objective lens driving gear of a low power. 

[0007] 

[Means for Solving the Problem] In order to attain this object, the objective lens driving gear of this invention As opposed to 
the center of gravity of the moving part which consists of an objective lens, an object lens holder, a focal coil, and a tracking 
coil While carrying out abbreviation coincidence of this center of gravity and the installation core of that vertical direction, 
attaching a tracking coil in an object lens-holder side face and making a tracking actuation core and said center of gravity 
agree The inside of two or more supporting material which supports an object lens holder movable in the direction of a focus, 
and the direction of tracking. The spring constant of the supporting material of the upside near an objective lens and a lower 
supporting material shall be differed, and the product of the spring constant of each supporting material and the distance 
from each supporting material to the center of gravity of said moving part is made equal, and it has the configuration which 
agrees the support core of supporting material to the center of gravity of moving part 
[0008] 

[Function] since the unnecessary resonance by torsion can be lost since a center of gravity, an actuation core, and a 
support core can be agreed without counter balance weight by this configuration, and moving part can be made a thin shape 

and lightweight by this — an objective lens driving gear — thin-shape-izing izing can be carried out [ low power ]. 

[0009] 

[Example] Hereafter, one example of this invention is explained, referring to a drawing. 

[0010] Drawing 1 and drawing 2 show the 1st example of the objective lens driving gear of this invention, drawing 1 is the 
side elevation of an objective lens driving gear, and drawin g 2 is the important section side elevation of an objective lens 
driving gear. 

[001 1] In drawin g 1 , the objective lens 1 of optical system has a perimeter fixed by the object lens holder 2, and is held. The 
focal coil 3 is wound around the side face of the object lens holder 2. and the flat tracking coils 4a. 4b, 4c. and 4d have 
countered and fixed in the hoop direction (direction of Y) side face of the object lens holder 2. These flat tracking coils 4a, 
4b. 4c. and 4d make the Z direction installation core almost equal to a center of gravity G so that it may be in agreement 
with the center of gravity G of the moving part which consists the tracking actuation core T of an objective lens 1, the 
object lens holder 2. a focal coil 3, and flat tracking coils 4a, 4b. 4c, and 4d. Moreover, the upside supporting material 5a and 
5b and the bottom supporting material 6c and 6d which can flow through four fix an end on the side face of the object lens 
holder 2, the other end fixes to the supporting-material fixed part 7, and moving part is supported movable to the 2-way of 
the direction of a focus (Z direction), and the direction of tracking (the direction of X). In order that the besides side 
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supporting material 5a and 5b and bottom supporting material [ 6c and 6d ] effective length may differ and this effective 
length may adjust the spring constant of each supporting material. As opposed to the supporting material [ which the upside 
supporting-material spring constants Ka and Kb and the bottom supporting-material spring constants Kc and Kd show to 
drawin g 2 / of moving part / the upside supporting material 5a and 5b and the bottom supporting material 6c and 6d ] Z 
direction distance LI and L2 from a center of gravity G Each effective length is set up so that it may become 
KaxLl=KbxLl=KcxL2=KdxL2, and the support core S is in agreement with said center of gravity G. 

[0012] Furthermore, as the magnets 9a and 9b which fixed to the U character mold yokes 8a and 8b and these yokes of a 
couple sandwiched the focal coil 3 and the flat tracking coils 4a. 4b, 4c, and 4d, they constituted the magnetic circuit, and 
they have fixed to the pedestal 10 with the supporting-material fixed part 7, and this pedestal 10 is attached in the upper 
part of the optical pickup body which is not illustrated. 

[001 3] Actuation of the objective lens driving gear of this invention is explained below. If the object lens holder 2 makes in 
agreement a center of gravity G and the support core S. it is supported with the upside supporting material 5a and 5b and 
the bottom supporting material 6c and 6d and suitable energization for the focal coil 3 is performed through these supporting 
material electromagnetism with a magnetic circuit, since focal driving force occurs in the focal coil 3 according to an 
operation and this driving force occurs in the symmetry in the hoop direction both-sides side of the object lens holder 2 It is 
located on said center of gravity G and same axle (Z^axis), and the focal actuation core F is stabilized and carries out the 
parallel displacement of the object lens holder 2 in the direction of a focus. For this reason, the focus of the light beam which 
irradiates an optical disk through an objective lens 1 can be adjusted to accuracy, moreover — if the tracking coils 4a, 4b, 
and 4c and suitable energization for 4d are performed — electromagnetism with a magnetic circuit — tracking driving force 
occurs in the both-sides side of the object lens holder 2 according to an operation, the tracking actuation core T serves as a 
center of gravity G and homotopic, it is stabilized and the parallel displacement of the object lens holder 2 is carried out in 
the direction of tracking. For this reason, the tracking of the light beam which irradiates an optical disk through an objective 
lens 1 can be adjusted to accuracy. 

[0014] According to this example, as mentioned above the Z direction mounting core to the tracking coils [ 4a. 4b. 4c. and 
4d ] object lens holder 2 While carrying out abbreviation coincidence with the Z direction location of the center of gravity G 
of the moving part which consists of an objective lens 1, the object lens holder 2, a focal coil 3. and tracking coils 4a, 4b, 4c, 
and 4d and making the tracking actuation core T and a center of gravity G agree Since the upside supporting material 5a and 
5b and bottom supporting material [ 6c and 6d ] effective length is changed, a spring constant is adjusted and the support 
core S and the center of gravity G are made to agree Without adding counter balance weight to the object lens holder 2, the 
unnecessary resonance by torsion can be controlled and lightweight-izing of the object lens holder 2 and thin shape-ization 
are attained. 

[001 5] Hereafter, the 2nd example of this invention is explained, referring to a drawing. Drawing 3 is the side elevation of the 
objective lens driving gear in which the 2nd example of this invention is shown. 

[001 6] In drawin g 3 , the same sign is appended to the configuration member which has the same function as drawing 1 and 
■ drawing 2 . Differing from the configuration of drawin g 1 is the point which adjusted the spring constant and made In 
agreement the support core S and the center of gravity G by making equal the upside supporting-material lines 1 05a and 
105b and bottom supporting-material lines [ 106c and 106d ] effective length, and changing the diameter. 
- [0017] In addition, since it is the same as that of the 1st example about actuation, it omits here. According to this example, 
as mentioned above, the upside supporting-material lines 105a and 105b and bottom supporting-material lines [ 106c and 
106d ] effective length is made equal, and a spring constant is adjusted by changing the diameter, and. in addition to the 
effectiveness of the 1 st example, it can move in the direction of a focus by having made the support core S and the center 
of gravity G agree, without an objective lens 1 having an Inclination. 

[0018] In addition, although the diameter of supporting material was changed and the spring constant was adjusted In this 
example, the Ingredient of supporting material may be changed for the same diameter, and a spring constant may be adjusted. 
Furthermore, the plate which has spring nature is used for supporting material, the thickness and width of face are changed 
with an upside and the down side, and the same effectiveness is acquired even if it adjusts a spring constant. 
[0019] Hereafter, the 3rd example of this invention Is explained, referring to a drawing. Drawing 4 Is the side elevation of the 
objective lens driving gear In which the 3rd example of this invention is shown, and drawing 5 Is the magnetic-circuit 
important section side elevation of an objective lens driving gear. 

[0020] In drawin g 4 and drawing 5 . the same sign is appended to the configuration member which has the same function as 
drawing 1 and drawing 2 . Differing from the configuration of drawing 1 fixes the center of a winding width of the focal coil 3 
for the tracking coils 104a. 104b. 104c. and 104d as a core on the hoop direction side face of the object lens holder 2. It is 
under [ magnetic-circuit / which consists of permanent magnets 109a and 109b which fixed to Yokes 108a and 108b and 
these yokes of a couple ] setting. The arrow head in drawing 5 shows gap flux density distribution, and this gap flux density 
distribution uses having the distribution with a peak of the center section of the permanent magnets 109a and 109b. It is the 
point of having carried out abbreviation coincidence of the Z direction installation core of the Z direction of permanent 
magnets 109a and 109b with the center of gravity G. and having made this magnetic circuit and the tracking actuation core T 
of the tracking driving force generated with the tracking coils 104a, 104b. 104c. and 104d agreeing with a center of gravity G. 
[0021] In addition, since It is the same as that of the 1st example about actuation. It omits here. As mentioned above, 
according to this example, abbreviation coincidence of the Z direction installation core of permanent magnets 109a and 109b 
is carried out with a center of gravity G, and It can be In agreement with a center of gravity G in the tracking actuation core 
T generated in the tracking coils 104a. 104b, 104c, and 104d by adjusting the Z direction location of the magnetic circuit 
which consists of these permanent magnets 109a and 109b and Yokes 108a and 108b. Therefore, said tracking coils 104a, 
104b, 104c. and 104d can be fixed near the Z direction center of the hoop direction side face of said object lens holder 2. 
The flash from the hoop direction side face of the tracking coils [ 104a, 104b, 104c. and 104d ] object lens holder 2 Is lost 
Since rigidity of the moving part which consists of an objective lens 1 . the object lens holder 2, a focal coil 3, and tracking 
coils 104a. 104b, 104c. and 104d can be made high. In addition to the effectiveness of the 1 st example, the stable servo 
property is acquired. 
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[0022] Hereafter, the 4th example of this invention is explained, referring to a drawing. Drawin g 6 is the side elevation of the 
objective lens driving gear in which the 4th example of this invention is shown, and drawin g 7 is the important section side 
elevation of an objective lens driving gear. 

[0023] In drawin g 6 and drawin g 7 . the same sign is appended to the configuration member which has the same function as 
drawing 1 and drawin g 2 . Differing from the configuration of drawin g 1 fixes the long flat tracking coils 204a, 204b, 204c, and 
204d on the hoop direction side face of the object lens holder 2. Abbreviation coincidence of the Z direction installation core 
of the permanent magnets 109a and 109b which fixed to Yokes 8a and 8b and these yokes of a couple is carried out with a 
center of gravity G. It constitutes so that it may be in agreement with the center of gravity G of the moving part where the 
gap flux density distribution peak in a magnetic circuit consists of an objective lens 1 , the object lens holder 2. a focal coil 3, 
and long flat tracking coils 204a, 204b, 204c, and 204d. They are these long flat tracking coils 204a, 204b, and 204c and the 
point of having made a part for the horizontal level of the 204d upper and lower sides located outside the effective field field 
of the magnetic circuit which consists of U character mold yokes 8a and 8b and magnets 9a and 9b. 

[0024] In addition, since it is the same as that of the 1st example about actuation, it omits here. According to this example, 
as mentioned above A part for the long flat tracking coils 204a. 204b, and 204c which fixed on the hoop direction side face of 
the object lens holder 2. and the horizontal level of the 204d upper and lower sides with having constituted so that it might 
be located outside the effective field field of the magnetic circuit which consists of U character mold yokes 8a and 8b and 
magnets 9a and 9b As shown in drawin g 7 , even if it passes Current I in the long flat tracking coils 204a, 204b. 204c, and 
204d. a thrust does not occur in a part for an up-and-down horizontal level, but, in addition to the effectiveness of the 1st 
example, the inclination of an objective lens 1 and torsion resonance can be lost. 

[0025] Hereafter, the 5th example of this invention is explained, referring to a drawing. Drawin g 8 is the side elevation of the 
objective lens driving gear in which the 5th example of this invention is shown. 

[0026] In drawin g 8 . the same sign is appended to the configuration member which has the same function as drawin g 1 . 
Differing from the configuration of drawin g 1 is the point which adjusted the spring constant and made in agreement the 
support core S and the center of gravity G by changing that diameter using the coloring upside supporting material 205a and 
205b which performed electrolytic plating, these coloring upside supporting material 206a and 206b. and no coloring bottom 
supporting material 206c and 206d with equal effective length. 

[0027] In addition, since it is the same as that of the 1st example about actuation, it omits here. Since attachment of vertical 
supporting material can be rightly ensured as mentioned above at the time of the assembly of an objective lens driving gear 
by having used the coloring upside supporting material 205a and 205b which performed electrolytic plating to two the top 
among four supporting material which supports the object lens holder 2. and having used no coloring bottom supporting 
material 206c and 206d for two the bottom according to this example, in addition to the effectiveness of the 1st example, 
quality is stabilized, and low-pricing by the improvement in the yield is possible. 

[0028] In addition, although supporting material was colored by electrolytic plating at this example, you may carry out by 
vacuum evaporationo plating. In this case, the thickness nonuniformity of plating decreases and the spring constant of 
-^^supporting material is stabilized. 

[0029] Moreover, the same effectiveness is acquired even if it cuts the garbage which came out of the supporting-material 
fixed part 7 after an assembly to the supporting material for tops, and the supporting material for the bottoms using that 
- from which die length differs. 
[0030] 

[Effect of the Invention] As opposed to the center of gravity of the moving part where this invention consists of an objective 
lens, an object lens holder, a focal coil, and a tracking coil as mentioned above While attaching the installation core of the 
vertical direction in an object lens-holder side face, attaching a tracking coil in the almost same core as said center of 
gravity and making a tracking actuation core and said center of gravity agree The inside of two or more supporting material 
which supports an object lens holder movable in the direction of a focus, and the direction of tracking. By differing the spring 
constant of the supporting material of the upside near an objective lens, and a lower supporting material, and making equal 
the product of the spring constant of each supporting material, and the distance to the center of gravity of said moving part, 
and considering the support core of supporting material as the agreeing configuration to the center of gravity of moving part 
since the unnecessary resonance by torsion can be lost since a center of gravity, an actuation core, and a support core can 
be agreed without counter balance weight, and moving part can be made a thin shape and lightweight by this — an objective 
lens driving gear — thin-shape-izing izing can be carried out [ low power ]. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The side elevation of the objective lens driving gear in the 1st example of this invention 

[Drawin g 2] The important section side elevation of the objective lens driving gear in this 1st example 

[Drawing 3 ] The side elevation of the objective lens driving gear in the 2nd example of this invention 

[Drawing 4] The side elevation of the objective lens driving gear in the 3rd example of this Invention 

[Drawing 5] The magnetic-circuit important section side elevation of the objective lens driving gear in this 3rd example 

[Drawing 6 ] The side elevation of the objective lens driving gear in the 4th example of this invention 

[Drawing 7 ] The important section side elevation of the objective lens driving gear in this 4th example 

[Drawing 8] The side elevation of the objective lens driving gear in the 5th example of this. invention 

[Description of Notations] 

1 Objective Lens 

2 Object Lens Holder 

3 Focal Coil 

4a-4d Flat tracking coil 

5a, 5b Upside supporting material 

6c, 6d Bottom supporting material 

7 Supporting-Material Fixed Part 

8a, 8b U character mold yoke 

9a, 9b Magnet 

10 Pedestal 

G Center of gravity 

S Support core 

T Tracking actuation core 

F Focal actuation core 
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[Kind of official gazette] Printing of amendment by the convention of 2 of Article 1 7 of Patent Law 
[Category partition] The 4th partition of the 6th category 
[Publication date] July 30. Heisei 11 (1999) 

[Publication No.] Publication number 7-50023 
[Date of Publication] February 21, Heisei 7 (1995) 
[Annual volume number] Open patent official report 7-501 
[Application number] Japanese Patent Application No. 5-193429 
[International Patent Classification (6th Edition)] 

G11B 7/09 

[FI] 

G11B 7/09 D 

[Procedure amendment] 
[Filing Date] June 30. Heisei 10 
[Procedure amendment 1] 
[Document to be Amended] Description 
[Item(s) to be Amended] Claim 1 
jMethod of Amendment] Modification 
[Proposed Amendment] 

[Claim 1] With the moving part which consists of the objective lens which condenses coherent light on an information record 
medium at least, the object lens holder holding this objective lens, a focal coil which wound or fixed on the side face of this 
object lens holder, and a tracking coil 

The magnetic circuit which consists of a magnet and a U character mold yoke on both sides of said focal coil and said 

tracking coil, 

An end is fixed by the side face of said object lens holder on both sides of said focal coil, the other end is fixed to a 
supporting-material fixed part, and it consists of two or more supporting material which makes said moving part movable in a 
focus and the direction of tracking. 

While making a tracking actuation core agree with the center of gravity of said moving part in a different location from the 
winding core of said focal coil by carrying out abbreviation coincidence of the vertical direction mounting core of said 
tracking coil with the center of gravity of said moving part. The objective lens driving gear which the spring constants of the 
upside supporting material near said objective lens and bottom supporting material differ among said supporting material, and 
is characterized by a product with the vertical direction distance from the spring constant and said center of gravity of 
supporting material of these upper and lower sides to the attaching position of an up-and-down supporting material being 
equal. 
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